radio-telemetry unit which monitored the electrocardiogram (lead I) and the pulse rate. A vein in the forearm or antecubital fossa was entered using a No. 18 or 19 Venflon needle. During the slow injection of Althesin the patient was spoken to reassuringly until contact was lost. The dose of Althesin which had been injected was regarded as the induction dose. Incremental doses of 1-2 ml of Althesin were injected as necessary. The amounts administered and the duration of anaesthesia produced were recorded for each patient. As often as practicable the blood pressure was monitored using a von Recklinghausen oscillotonometer.
During anaesthesia and recovery the patients were carefully observed for the incidence and severity of side effects. An estimate of recovery was made using the Romberg test approximately every 15 min after return of consciousness.
RESULTS
Because of the short duration of some procedures and also the necessary pace of dental anaesthesia not all of the planned measurements were made on every occasion. When appropriate, the size of the individual groups for which information was available is stated in the tables. The sex and weight distribution of the 99 patients is shown in table I.
The average induction dose was 4.12 ml (72.3 /U/kg). Table II shows the doses for various subgroups. The rate of injection was approximately 0.1 ml/sec, although the time taken to administer the total induction dose was not measured accurately. In 13 patients the induction dose alone provided satisfactory anaesthesia for the duration of the procedures, incremental doses being required for all other patients. The time from the start of induction to the first incremental dose is given for 78 patients in table HI. The average time was 2.2 min. Further doses were administered when necessary. The rate of incremental dose administration needed to maintain anaesthesia has been calculated for those patients to whom two or more increments were given. As there was no measure of the duration for which the final increment maintained anaesthesia satisfactory for surgery, the last dose was ignored in the calculations. The sum of the incremental doses divided by the total time for which these provided an adequate depth of anaesthesia is the "incremental dose rate" (table II) .
Cardiovascular changes were difficult to assess because of the varying nature and duration of the procedures. However, measurements of arterial pressure and heart rate obtained in 63 patients between 1 and 3 min after the start of induction were compared with those just prior to injection of the anaesthetic. The results are shown in table IV. A slight but significant increase in both heart rate and arterial pressure was evident. There were no occurrences of cardiac arrhythmia as evidenced by the e.c.g. records.
The most frequently observed side effect, muscle tremor, was noted in 39 patients. Of these, 9 were classified as being of a severe nature. Eight patients coughed, 1 had hiccup and 3 had laryngeal spasm, 1 of the 3 becoming cyanosed. During recovery, 5 patients experienced varying degrees of emergence delirium.
The time from the end of the procedure to TABLB III. Time for which the induction dose maintained a satisfactory level of anaesthesia. 
Dose.
From table II it can be seen that the rate of administration of incremental doses appears to be related to the initial dose requirement. Student's t-test showed no significant differences in the requirements of the two sexes in either the induction or incremental doses. Patients under 21 required significantly greater amounts than adults. However, adult patients of less than average weight also appeared to have higher dosage requirements on a body-weight basis although this proved to be significant only during induction (P<0.01).
In patients exhibiting muscle movement, the amounts of Althesin needed to produce and maintain satisfactory anaesthesia were slightly greater but the difference was statistically significant only in patients needing supplements. This increased incidence of involuntary muscle movements with higher dose levels has been reported previously by Clarke, Dundee and Carson (1972) who published a curve showing a relationship between incidence and dose. However, muscle tremor may suggest a lighter plane of anaesthesia than desired in some patients, thus influencing the amounts of supplementary doses administered.
When the induction dose was divided by the time for which it maintained satisfactory anaesthesia (in cases requiring supplementary administrations) the mean value was 47.1 /J/kg/min. This is 70% greater than that required for maintenance and is therefore an indication of the "priming" required. The time during which anaesthesia was satisfactorily maintained by the induction dose was, on average, well below the half-life of the drug. Child et al. (1972) quote a half-life of 7 min. Thus, there is no conflict between the evidence for nonredistribution of Althesin (Card, McCulloch and Pratt, 1972) and these results; only topping-up of circulating levels of the active component is required.
Side effects. Table VI compares the incidence of side effects with those found in similar studies of Althesin, propanidid and methohexitone. Althesin seems to produce a greater incidence of muscle movement but there is little difference in the incidence of other side effects. The high proportion of patients (33%) exhibiting crying and confusion during recovery, reported by Warren (1972) with Althesin, was not seen in this trial, although there were various degrees of emergence delirium in 5 patients. Warren did use supplementary inhalation anaesthesia in some patients but this factor appeared to reduce the incidence of the side effect. In this study the rate of injection was much slower (approximately half the rate in Warren's study) and the dose was adjusted to meet individual patients' requirements for adequate anaesthesia. The effects of differences in technique possibly warrant further investigation.
Induction maintenance period.
The time for which the induction dose maintained a satisfactory level of anaesthesia prior to additional doses is summarized for 78 patients in HI. These figures give a mean value of 22 min. The actual sleep time will be longer than this induction-maintenance period, the difference being the time of recovery when there is an insufficient depth of anaesthesia for the dental procedure. In this study the difference is approximately the time from the end of the procedure to recovery of consciousness; an average of 4 min 42 sec in 42 patients, giving a total mean sleep time of 6 min 54 sec. This is slightly longer than that quoted by Hannington-Kiff (1972) (4.8 min), as might be expected from comparing his single doses with our repeat administrations. Of the 42 patients in this study, 22 had two or more increments. Also, these patients received Althesin according to requirement whereas Hannington-Kiff used a fixed dose per unit of body weight. However, the fact that the duration of action was of the same order in these two studies would tend to support the view that there is both negligible redistribution and rapid elimination of Althesin.
Recovery time.
The mean recovery time of 4 min 42 sec. can be compared with the results obtained by Cadle, Boulton and Swaine (1968) for propanidid. These workers found that 78% of patients had left the dental chair within 6 min and 96% within 12 min of the end of the procedure. Comparable figures for this study are 71% within 6 min and 88% at 12 min. Therefore, Althesin and propanidid appear to be similar in this respect.
The times from the end of the procedure to a negative Romberg test have been regrouped in table VII to allow comparison with the values obtained for thiopentone and methohexitone by Elliott et al. (1962 Elliott et al., 1962 Cardiovascular changes. Savege et al. (1972) have previously reported a significant decrease in arterial pressure 3 min after the administration of 50 /il/kg of Althesin. However, the decrease was observed in the absence of surgical stimulation which might account for the slight increase seen in this study.
An apparent anti-arrhythmic effect of Althesin during dental anaesthesia has been suggested by Warren (1972) . Cundy (1973) has also reported a case study in which multifocal ventricular ectopic beats were successfully suppressed for short periods after the administration of 2 ml of Althesin. The lack of cardiac arrhythmias in this study tends to support this suggestion.
